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in the 


i^r/^vThe specific aim of the proposed research is to examine the 

■ role of alphax antitrypsin (aiAT) deficiency as a risk factor in 
the development of chronic airway obstruction. ■ ^v. 5 ’ - # ‘ 

Cigarette smoking is the only factor known at present to bear 
a causal relationship to the development of chronic airway obstruct 
[ / ;tion (1). Clearly, however, this is not a 1 to 1 relationship since 

’ all who smoke do not develop clinical or physiological evidence of 

impairment. Indeed, in a recent population survey carried out by 
}; : . the Collaborative Study on Smoking and Airways Obstruction in which 
: h. itr both spirometry and the closing volume test were used, the preva- 

4 lence of physiologic impairment in smokers aged 25 to 54 from rau- 

£ domly selected populations in Portland, Montreal and Winnipeg, 

ranged between 15 and 25%. Furthermore, in this study , no dose 
f : response relationship was found between cigarettes and either closing 
^ volumes .(dosing volume (CV) expressed as a percent of vital capacity 

■ - CVC) i.e. CV/VC, and closing capacity (CC) expressed as a percent of 

total lung capacity (TLC) i.e. CC/TLC) or the slope of the alveolar 
;* fuii'r plateau of the single breath nitrogen test (AN 3 /lO. (2) The conclu- 
> ‘ v ;\ Sions drawn from this study were that factors other than smoking, 

/V_ ' such as environmental pollution, childhood infection, and/or genetic 

, -’■ * The Collaborative Study on Smoking and Airways Obstruction desig- 

ir nates research carried out in Portland (A.S. Buist) , Montreal (P.T. 

Macklem) and Winnipeg (R.M* Cherniack) under a contract from the 
^ iNational Heart and> Lung Institute. 
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• “^I^and biochemical factors play an important and perhaps synergistic 
,/,.*%$■ ’.role in the development of airway obstruction. '• ■'A;,.-,-. ••-•• „ :• 

^ as been well documented that homozygous aiAT deficiency. 



are no more at risk o£ developing emphysema than are persons with 
• tiorxna 1 levels of aiAT (5) ♦ Other investigators have put forward .- v 


V.-: 


- * : 


• _• ... the opposite point of view (6) which has been supported by a recent 

study in which the results of lung function studies performed on -A^'V 
54 adults of type MZ were compared to those in 69 adults with P^ vj 
•'type MM(7). In this study, the MZ adults had significantly inferior 
function as measured by arterial oxygen tension, lung elastic recoil, ^ 
maximal expiratory flow and closing capacity. In addition, cigarette 
" smoking and P^ type MZ interacted additively and caused greater re- ,-f r £ 
duction in function than either factor produced independently. HrAAi#;-; 

Unfortunately, most of the studies on aiAT deficiency have had -''ih 
to use highly selected populations such as-patients and relatives 
of patients attending outpatient clinics or hospital inpatients. 

This has'led to difficulties in the interpretation of findings 
and some confusion as to the true role of aiAT deficiency, both 'Xt/A'-V. 
- complete and partial, in the development of chronic airway obstruc- .„ 'A 
tion. Exactly what this role is assumes considerable importance 
because the prevalence of aiAT heterozygosity (P^ phenotype MZ) 

; has been estimated at 30 per 1000 of the newborn population in the 
.»’ United Kingdom (8) and also because aiAT deficiency is to date the 
'" only known model of a genetically inherited condition which leads 
to the development of chronic airway obstruction, with the exception 
of cystic fibrosis. The aim of the proposed research is to try to 
clarify the role of aiAT deficiency as a risk factor in the develop- 
ment of chronic airway obstruction by establishing a cohort of 
type MZ heterozygotes, and following the cohort prospectively over 
a period of years with repeated lung function tests. 
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Ms. Details of experimental design and procedures (extra pages appended) 

Subjects : '. ; V£}.:.;b;.£ 

.• ..h. Since 1971, neonatal screening for aiAT deficiency has been •: 

■4^;.carried out on cord blood samples from all newborns in Oregon. To 

date 22 infants with P^ type. ZZ homozygous aiAT deficiency have been 
.detected and confirmed out of a total of 110,000 births, giving a ' .r 
gene frequency in Oregon of approximately 1 in 30 of the population. 

: ;’y We propose to do family pedigrees on these infants and attempt to 
study all first degree relatives. Since the parents of the infants 
V-will mostly be young (in 20’s and 30's), this will establish an 
y_’ '-excellent cohort for prospective study .. . >- r 

.-.I (if) Methods 7’7-.’ 7 7-77 7 ;: . '-'.7 a.....” 7.^ 7 
• • - (a) Spirometry : "7'/.’ ■' ; ' • ?• •• .7:-'*v*r.rV\~A:?7 r; ..£: 

! ' Tests for the measurement of forced'vital capacity (FVC),'* 
and MMEFaB~ 75 ™ will be performed on all subjects using standard- 
:,ized spirometric ....methods as established for epidemiologic studies ’•$£;.£ 
.s^?V; : by the National Heart and Lung Institute (9). Tests will be performed J&U; 
*®i^’- on a Vitalograph wedge-type spirometer or Bennett Remac Pulmonary Func- 
Testing Unit. .Both instruments will be calibrated against a 
' Collins Stead-Wells spirometer at regular intervals. Using the pre- 
'fiction equations of Morris et al.(10), an abnormal test value would 

defined as a value which is > -2 SEE below the predicted value for 7/7 
sex an< * height. . V-£v,:v:£.:S>;:£ 7 . r... 

: ££’v.(b) Single breath nitrogen test for measurement of closing * • .'V- 

• ',: - ' volumes : ■ ■. . .. 7 ■ ' " ' ' I " • ■ --V 

' '£££ ' Closing volume, CC, TLC, RV and &N 3 /L will be obtained from 

the SBNT for the measurement of closing volumes as standardized by -fvtf 

£>V; . the Collaborative Study on Smoking and Airways Obstruction (11). The '£ v &?; 
... equipment currently used for this test includes a rolling seal spiro- 
• meter (Cardio Pulmonary Instruments), a nitrogen analyzer (Med-Science) , 

. • XYY Recorder (Hewlett Packard) and bag-in-box system. 

. (c) ■ Lung mechanics : 

Static pressure-volume (P-V) curves, and maximum expiratory 
flow-volume (MEFV) curves using air and an oxygen-helium ( 0 3 -He) 
mixture for measurement of volume of isoflow (Visotf) as described by ..7v£' 


<_ 
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s||^Hutche6n et a 1. (12) will be carried out using the standardized pro- 
r ^;cedur e proposed by the Collaborative Study on Smoking and Airway 0b-| 
v ^Instruction (13). The equipment used for studies of lung mechanics 
.^^^|will include an Ohio 3000 constant volume body plethysmograph to be ® 
4 ®^used as an integrated-flow plethysmograph as described by Leith and 4 


•lipgAli first degree relatives of the proband over .the age of 18 will be ; 



. Pi phenotyping .. 

) Respiratory system questionnaire (expanded NHLI questionnaire) 

(3) Spirometric tests for measurement of FVC,'-FEVi, MMEF 25 - 7 B 7 *°* - “* ,w *- 

(4) Single breath Na test for measurement of CV/VC, .xk.* 

^CC/TLC, AN 2 /L, TLC and RV. r-, ;■ :,r*'X' 

(5) Lung mechanics studies for measurement of static P-V curves 

1 :.- w./ i o 



r 

v. 


return for repeat testing probably at 2 year intervals. It is our 
:^?intention to make this a long term prospective study. Controls matched 
4%%' f°r age, sex and smoking habits will be drawn from a long term' prospect" 
• 7 |# i study, currently in progress, of a randomly selected population of non-\ 
smokers, smokers and ex-smokers living in Oregon. /This cohort was first]! 
fgSf:studied in 1974. • 




Data will be an 
^function between MZ/ 


to look for differences in initial lung 
controls and for differences in the time 
3^^ course of change of the various tests of lung function between the 
^H^rdifferent groups. : We plan to follow the control group until 1980,* %^ 
years total), r It would be realistic to contemplate following the ; 
■s^SpaiAT cohort for a similar length of time in order to provide sound 

longitudinal data from which valid conclusions.can be drawn about the 
3l§|jrole of aiAT 

airway obstruction 
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■m- SIGNIFICANCE 


»&■■■: 



The important contribution that this study can make that is not 
readily available from other groups studying ajAT deficiency is that 
."'.-..‘•we have been able to obtain an unselected population of homozygotes 
i (Pi type ZZ) for study, i.e. a population which is truly representative 
.• of the frequency of ttl AT deficiency in Oregon. This has been made •;;; 

possible because all newborns in Oregon since 1971 have been tested, W 
. thereby giving access to a large population of heterozygotes which has ■.•£££•;• 
• not been selected on the basis of symptomatology or disease, or because 
the subjects were attending an outpatient clinic. In this way, an • -.^'in¬ 
accurate assessment of the lung function of heterozygotes can be obtained r . 
and the role of the aiAT heterozygous state in the development of chronic 
•airways obstruction can be more clearly defined. .. 
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' S tjrjj c 3 ? he ; he£ i€fy consequences! of esmok£tiq*d- & c^epori^ of the Surgeon General r 
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•'%:./ : ^!^V‘wMedicine 22, 283 ,' 1971- 4 . ■..** - ' V-V, .- . • ‘. 

'^^ 2- ^ ^ S(ej :tsm<?e 4 %*'frfLT-^q v&d$ icnnai#^ 

^W.!^VvSS** 4* Welch, i-CH/V Refriecke,' Sl.E., TJammarsten, “J.F. arid Guenter, C.A. 


American Rev:. Resp. Dis. .^105, 431, 1972. ../■■• ■ .. v H •;•, 

lr f - Jliebenrian, J. i ^ T’iV-ii-? !f*v..“; ' -\ ; "-' -*’V - 

■ H hyjt^^^2-7: Heterozjfgous. and homozygous alpha^-antitrypsin deficiency in* patients -with - 
■:';77> Vc: '.V^I ^ f X v^? pulmonary 'emphysema. ” i: V^.' v' ; — r: H-S ~~ c r r Z r ;- 

New Engl. J. Med. 281, 279, 1969. • *v-^ v (! ^'^ 

- ■/ f'^ Ti • ‘ ■ *" •" * • ■• — '- ' ..- ^ 

C ;* v ; 7. Cooper, D.M», Hoeppner, V., Cox, D. Zamel, N., Bryan, A.C., and Levison, H. 

.v v Lung function in alpha^-antitrypsin heterozygotes (Pi type Mz ) . *• ; S^'V?* 5 -- 

.'. r *.! American Review of Respiratory Dis. 110, 708, 1974. ■.•■-•- *'*■ ' *'■ 

W&zz&tzz-.^S 0 ?*' '— 

jfer ! y ^i r P -?^ gi ? d *,-^j J t. ,|2f.-. 3 ®§ d 

t**:*** V-•■»•'*'--• • j;.. v>Vivv ? -.V- • 



'A y^:£. r ; y. Spirometric standards for healthy nonsmoking 

^io37 "57,^i97i:' vl*,- r U- ll^ y 


11. Suggested standardized procedures for closing volume determinations (Nitrogen .['\'7f£ 
rv . , Method), distributed by NHLT, 1973. v/. f "‘ ; 

' 4 " £,» /-r* u-jnr*ii-' rsf 1 1 ,' "AT ^_! '* > er^'- - ’’ - 1 ^ **L' » 1 * * . ’ 


' tKt? frecruencv- of /r- AT -d'efi.cioncv i-f "Or*e^rvV. '"hr> t. hrov V-i^ri -*.-" ^ 

’ ; v- V v>;! : ^ : 12* . Hutcheon, M.,.Griffin,^P., Levison, H., and Zamel, N.: ....... ,.;/■ ' 

Volume of isoflow. Amer. -Rev. Resp. Dis. 110, 458, 1974. ■- . ...> 

> ■^"‘13.- Macklem, p # T., "’1:./;; : ! 11^1^ ^ Tfc :<u J a 

Procedures for standardized measurements of lung mechanics. 

Distributed by NHLI, Nov. 1974. ' - ’ m 

14. Leith, D.E. and Mead, J. ‘ 

C Principles of body plethysmography available from National Heart and Lung 

•’■ - : • • Institute, Nov. 1974. ■•• . - :• . • •' "•-• • ." ':•.•• ...;.',*v.''a 

■ -, ■.•■*'>■■• •■ --■ . — . . ,:- ;-• ■: • • 

■:■■■ .-■.....\. ••■ '■■■■ ~i ■. vv;:- 1003545925 M 0 $ 
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' 11* Additional facilities required: ' / * •' " * \*V '" v ^ y -l'" \\ -*lV> , :'.V. "■--?}>' : -\‘-:"y £*'.'*> 

^V .: Rotameter (Fisher-Porter) for calibrating body plethysmograph for . _ 

• ,*^:.vr,air and helium. - : . ^~r.\ .v*-:-- 





■ * '•■ ,■_ - • VC.W'"'' 0.77;. 77 f-“*"»2 • /•;* ^ ' ' . Ijjv*. _ — *~y .» j . c- ”, *j * . ' •, v ’ t . - ^ - • . . 
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;V.-; 12. Biographical sketches, of investigotor(s) and other professional personnel (append): 
"~^X. * 3 ‘ Publications: (five most recent and pertinent of investigater(s); append list, 


* fei.C'JM*Vv, 'j. - ^ *••«; » A 


• * /* - • - V^v.-r; 

.. . , v ■ W* 

): ' . .»■ •>*•’..’ k. .. * V “• • v" v‘ J+-. . 

* ■ 7 * in ■ .■ . i> .• ’» * ' \ . ' v.-w,.■■ 

• . 1 * ■' *&*>>’ 

list, and provide ^reprints if available). ■ j?;;"' j,' 


Source: https://www.industrydocuments.ucsf.edu/docs/qydmOOOO 








R: REDACTED MATERIAL 


L ' •■* ' ’ * - • . ” 1 ' ' V.' '' .y^v^“? : j^V k *. ,’ % * .J 1 u '■•T> .V.v-t. \‘ r - “. > 

^ip^fe 12 * ...Biographical Sketch. 

$ p ^ocj o r,:i : rz:r M » vp*; o^^r,: 1 * j; .V/ier., e - - 5-v.^: vr e;' tpcr ^ i(£ 7-. : y. i££>/tc tf *.y. rtot ^ • f-- t£. ;■.*■- "\v'-T-’ ^ v*. 

-^XX-JZ^ T : ^ k 1 4 


-V , -.V , ?; , a“c- MiV> • 


i^^i-i'Aline Sonia Buist, M.B. ,* /Ch.B,, M.D, 

* » ll , ‘ */ *' A M M ? 4 - AM <1 T\*« m -£T Ann ML MM M jc ^ rJ ^ * * _ _ 1 


•^•^n-Tne Married ; etr . s • _ ~__*«UACTEC 
• •-.' -. Children: •■ r? > *-» ...-. ••••...: 

... /->-'- *z. n-.-‘ . .-T. ./TX .Til ~v *-1-.^ ~ 




-. #' ?i 7T ** * r*\ ** —x.. . ~ -^v -. t._ - -*■ —.» — —— —j u« l/. j * u * V . vft'f,’'??' 

_ * ;\ a a-.. _ ^ Residency- z i.xx .General Practice and Internal Medicine, • 

.*•;; :•. 5 /. ■ ^Vr-^.o-c'ksi ; Cnivers ! it:y.,.o£ cC<Slorado. Medical .School ter . (shared ) A " f: V : .'< 

,--b. _'K _ .^Fellowship- in Pediatric Chest Disease, University of '.’iX-’S 

• -e^ «=h~'•’■£.! v = c,-Or eg on Medical School .... : - ... ;.'.!. ■.■'.'^•■^- J;.:si.;.,. v ... - ,.^1-. 1% 

-«.V IS Bellinger Fellowship in Clinical Pulmonary Disease ■. ./ '•! 

.• •• ."’v-!. • .Fellowship in Pulmonary Physiology, University of . f ' v: " 

*$£•,:*. Oregon. Medical School ... .^ 4 ...... 

EXPERIENCE: '• ^V^;.= ;’v=.;> '^.W S'Z'li 

£>/'•'-./'.I Teaching • ■''/•l " '• 1 .• .’"•' ’ ■••’’ . _ "‘ r•%*• •*.*.yi'Vry*; >/*]♦•.. vK ?;’Ji 

: -;.;.1970-19/2 Clinical Instructor in Medicine, University of Oregon ;-Or 

—i-ti Medical 0 School .* - •:■;•..••..tvl •'•*■. ■■■.'’>. ■■■•:••;■ •.. .-;V":*\;jC- 

■;- \ 1970-19'72 Clinical Research Associate^Dept. of Physiology, ' , 

' ^ ' ; .y : ' ' - • University of Oregon Medical School ’ ... 

C r-’';.T972-pres. Assistant Professor of Medicine, Division of Chest 

,..^..1' ' .... ’.' Diseases, University of Oregon Medical School .. *'!. ... 

^‘*~T975-presAssistant Professor of Medicine, Dept, of Physiology, 

'•*£-■ ' University of Oregon Medical School , : ■ - ' . 

^ Extramural Boards. Committees, Consults ., etc . ''• r '.-.‘. •/.' ,"■• • •'..'•■"l-V’- WMi 

lyV0-19>2 Medical Director, Emphysema Screening and Research Center,'^' 
Portland, Oregon •• ;• .. t. • 

■ ' i! ?H 1974-pres. NIH Study Section for Young Investigators Pulmonary 

’ Research Awards ■'.v;sr;v,^ , ^y / ■■ 

'/KisCy^P.^-Ptil^onary Academic Awards Committee, National Heart Lung l Wfc 


:%.-.institute : s l ;v: ' " nt ^ " “ " ■ »■. 

A^'r^-v’-V^ Coniminfcee of the Structure and Function Assembly, 

American Thoracic Society ••>*.* - •• • • • : -'i 

1975-pres. .Member of Cardiovascular and Respiratory Study Section, '.-rTfr 
- '. National? Heart and' Lung Institute . 


HONORS 


M.D. with commendation. University of Dundee, 1973 
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^v>::v'j".:-rt.Cb8pi4?<MI»etri<5 tests and the measurement of closing volumes in an 


‘JJuist, A. S. .Early detection of a irways obstruction by the, T ■ ^W? 
yrr.A ‘-'^closing volume technique. Chest. " 64: 495i'1973. 

vU 1 *••• ;.• ■'• yj i; . kesioericy in ueaer r~—rr^c rice a no interna iy^^GlC’l.ne, :. 

.r;.. --. ■ 4. I .Buist, A.S. ind^B'irBr'Ro^s. LC Qh'antitative analysis of the alveolar 7".'C' 
■ x ?plateau in-early airway obstruction; L -Atner. Rev. Resp. Dis. ° J - . ",Vr..kv»>. 

.^;-v%TY ? l08:.1078 t 1973. r-y:- 1 ;;;., . ..... . ’ T~~ 7^~£7, 
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‘ VT •• c iat6 q witR £o^si3arabXie7experience 1 with 1 " the * soph'is tohics ....? - 

.«^>ntailed in body'plethysmography (Mr.B.E. Adams) and one for a research ^ 
assistant to track down the Sllhiprfs dn fanrt.lv nedioreoc c^rn^ol-ra :VS««5S : 



A 107» increase-is requested for all categories of the budget 
:|l^>^with the exception of the equipment category. $500 for years 2 and 
; *r.'^ are requested for the purchase or replacement of minor items of 
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:•■■ ••••• - 
■ — •- . 

^ ^ ' * E. Indirect costs ( 15 % of A+B+C) 

*.**» - . 15 . EiHmoted future requirements: 

. - jrt'i \ . . , 

v;^ ■-—: ■ So tones Consumab!- Suppll 

• '-‘. K. . Y«'2 17,078 1.650 

”•'■'* • r«r3 18.785~ 1.815 


Sub-Total for D -$- 

" • •••;'• e " "llJL 

Total request ’ -$-< 



Other Expenses Permanent ~gguip- Indirect Costs Totol 


2,475 

2,723 


3,180 

3,498 


24,883 

27,321 
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R’tfi?. ^^teSsWtai( 'ftttSsi- .vv^: 

E:gfr- F ^p VSmoklng and Chronic ;:'. NIH-NHLI Contract * 
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r?j«»liiSte^ h&EM&Sffff 

;-: ; T ^K^Rfeearch'Career' Dev el- 
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C .fSmoking and Chronic NIH-NHLI Renewal of 5354,938 September 1975 

: Airways Obstruction* , , Contract .. • -.:,*• August 1979 

’N01-RR3-2900 . ^vi.T.v*' ■ ^5 ’j . *-- ! c'.iv^^v/ 

.'rEfi^-f*' x VJ * _* _ -r _ _,__ ^ ’ V.a ___i j k > J 1 » l -J *_t_ J — —,_ 


-b -.i^«prt*M$ &r> 




.u ^^iripr.- C,>- 4i.-^ I '«$$£&&$&» 
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-r. 1 h b understood that the Investigator and institutional '^•,’r- ”, Principal investigator 
“^officer* In applying for a grant have read and accept .--*' .* '* S~\ 

v^,'the Council's "Statement of Policy Containing Conditions . ; > Typed Nome ^ - A « 
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